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B. Research Accomplishments

1) Silacyclopropanes and Silacyclopropenes

The first silacyclopropanes to be reported were
prepared during the previous AFOSR Grant (AF-AFOSK-72-2204).
During the present Grant period the chemistry of one of

these, hexamethylsilacyclopropane,

Me.,C CMe

Si

Me2 I

was developed in some detail. Because of its high ring strain

(the C-Si-C bond angle in the SiC2 cycle is v49°), this

ccmpound is hyper-reactive. Many reagents attack the SiC2
ring of I under mild conditions, often exothermally, which
do not react with the Si-C bonds of unstrained silacarbocycles.
Such attack generally results in ring cleavage or ring enlarge-
ment processes. Alsd of interest is the thermal decomposition

of I under exceptionally mild conditions (70°C), which occurs

reversibly:




—

Among the areas of hexamethylsilacyclopropane chemistry which
were studied are the following: -
a) Its use as a source of dimethylsilylene under
exceptionally mild conditions.
b) Insertions into its SiC2 ring: diazomethane,
dimethylsilylene , "two-atom" insertions of
activated olefins, 1,3-dienes, terminal acetylenes,
aldehydes and ketones, imines, dimethylsilanone,

elemental sulfur.

MeZC'“-‘CMe M62C~——-CMe

2 2
+ CH.N —_— \
i 272 Me,Si CH,
Me2
Mezc—-———CMe2
+ Mezsi Sr—— / \
Mezsi SiMe2
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+ A=B SEE— [ C\
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MeZSi\’ /R
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H

+ 53 —) Me c\Me2
Me,Si S
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~ c) fragmentation reactions with chlorophosphines, e.q.,

Mezc\—/CMez Me2C = CMe
Si + pthcﬁ—-s +

: Me2

thP-Pth

d) ring-opening reactions with primary and secondary

phosphines and a mercaptan, e.g.,

Mezc-—-CMez Me2C CHMe2
Si + RZPH'———-e Me.Si
Me2 2
PR




+
e) its use in the generation of R,P - §1Me2:

Me2C CMe2
\/ o T
Si + R, P + R,C=0 ———>
3 2
Me2

‘ + -
R3P is recovered but is involved as the R3P-S{Me2 intermediate.

e Among the more interesting of the Mezsi transfer reactions
of I are those to olefins. When the right olefins were used,
these reactions gave the first silacyclopropenes ever to be

isolated and characterized, compounds IIa-IIe.

1 R R1
Rb dB II
\-f7 a Me381 Me381
/Si\ b Me3Si Me3C
CH3 CH3
Me381 CH3
d Me3c CH3
e Me2H81 Me2H81




Noteworthy is the unexpectedly high thermal stability and
the exceptionally high reactivity of these compounds. Our
attention was focussed on the chemistry of IIa. This compound
is much more stable than I but at the same time is much more
reactive. Among the reactions of IIa which were studied are
the following:
a) ring-opening by alcohols and water
b) insertion reactions into its SiC2 ring: dimethyl-silylene,
"two-atom" insertion reactions of activated olefins,
1,2-dienes, terminal acetylenes, aldehydes and ketones,
dimethylsilanone.
c) Oxidation under very mild conditions by Me280 to give

Mezsi=0 as a trappable intermediate:

Me381 /§1Me3
—C
S'/, + Me.SO Me.,S
1 62 —_— e2
Me
2
+
Me331CECSlMe3
+
[Me251=0]

During the course of these studies the first disilacyclo-
propane, III, was generated in solution.
SlMe2

SiMe2 —

e —




The silacyclopropanes and silacyclopropenes which
were prepared during the course of our studies are the most
reactive of all organosilicon compounds which have only Si-C
bonds, and they show a particularly rich chemistry because
of this. The starting materials to the silacyclopropane
system are easily prepared and the ring is easily closed,

so they are viable intermediates in organosilicon syntheses.

2) Halogenated Organometallics

(Completion of projects begun under AF-AFOSR-72-2204)

1) Reactions of gem-dichloroallyllithium with
element halides

2) Synthesis of a-bromovinylsilanes

3) Miscellaneous

1) Attempted synthesis of 1,2-dilithioethylene. This
was unsuccessful, but interesting chemistry. It
was aimed at the production of silicon-containing

polymers with potentially reactive C=C bonds of type

R

]

4 Si~=CH = CH }
(] X
R

2) Synthesis and isomerization of 1,8-bis(tri-methylsilyl)

naphthalene:

f e .
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J. Amer. Chem. Soc., 100, 1626 (1978)
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Hyper-reactive Organosilicon Compounds: Silacyclopropanes
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Lectures Presented on AFOSR Research during Grant Period

Stevens Inst. of Technology

Hunter College

Williams College

Rohm & Haas Co. (Spring House, Pa.)

University of Karlsruhe

Technical University of Munich

172nd ACS National Meeting (San Francisco)

McGill University

Univ. of Oklahoma

North Texas State University

32nd Southwest Regional ACS Meeting (Fort Worth)
11th Organosilicon Symposium (Kansas City, Missouri)
Vanderbilt University

International Symposium on Strained Rings (SUNY Binghamton)
Dow Corning Corp.

West Virginia University

University of Puerto Rico

9th Caribbean Chemical Conference (San Juan, FR)
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D. Lectures Presented on AFOSR Research during Grant Period (cont.)

Duke University
North Carolina State Univ. at Raleigh
Harvard University
12th Organosilicon Symposium (Ames, Iowa)
University of Bordeaux
Paul Sabatier Univ. (Toulouse)
University of Languedoc (Montpellier)
University of Marseille
1978 Gordon Research Conference on Heterocyclic Chemistry
BASF-Wyandotte Company
Fifth International Symposium on Organosilicon
Chemistry (Karlsruhe)

E. Special Recognition of AFOSR-Sponsored Research

- ! a) Election of principal investigator to membership
: in the Deutsche Akademie der Naturforscher Leopoldina

b) Election of principal investigator as a Fellow of
the American Association for the Advancement of Science

c) J.L. Carrico Lecturer, North Texas State University

d) Lyman Wood Memorial Lecturer, St. Louis University

= e) Plenary lecturer at International Symposium on
the Chemistry of Strained Rings, Ninth Caribbean
Chemical Conference, Group d‘'Etudes de Chimie
Organometalliques VI and Fifth International Symposium
on Organosilicon Chemistry.




